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In the title compound, fac-[Re(C 19 H 13 N 3 S)(CO) 3 (H 2 O)]PF 6 ÁCH 3 OH, the coordination environment of the Re I atom is octahedral with a C 3 N 2 O coordination set. In this molecule, the N,N 0 bidentate ligand, (E)-4-(benzo [d] thiazol-2-yl)-N-(pyridin-2-ylmethylidene)aniline, and the monodentate aqua ligand occupy the three available coordination sites of the [Re(CO) 3 ] + core, generating a '2 + 1' mixed-ligand complex. In this complex, the Re-C bonds of the carbonyl ligands trans to the coordinating N,N 0 atoms of the bidentate ligand are longer than the Re-C bond of the carbonyl group trans to the aqua ligand, in accordance with the intensity of their trans effects. The complex is positively charged with PF 6 À as the counter-ion. In the structure, the complexes form dimers through -intermolecular interactions. O-HÁ Á ÁO and O-HÁ Á ÁN hydrogen bonds lead to the formation of stacks parallel to the a axis, which further extend into layers parallel to (011). Through O-HÁ Á ÁF hydrogen bonds between the complexes and the PF 6 À counter-anions, a three-dimensional network is established.
Chemical context
'2 + 1' mixed-ligand complexes of general formula fac-[M(CO) 3 L 1 L 2 ], where M is Re or 99m Tc, L 1 is a bidentate ligand (bipyridine, 2-picolinic acid, acetylacetone, etc) and L 2 is a monodentate ligand (aqua, imidazole, phosphine or isocyanide), have been studied extensively for the development of novel radiopharmaceuticals for diagnosis (M = 99m Tc) or radiotherapy (M = 186/188 Re) (Knopf et al., 2017; Mundwiler et al., 2004; Papagiannopoulou et al., 2014; Triantis et al., 2013; Shegani et al., 2017) . Furthermore, recent studies have revealed the potential of such fac-[Re(CO) 3 L 1 L 2 ] complexes as anticancer agents (Leonidova & Gasser, 2014) . According to the '2 + 1' strategy, the intermediate aqua complex fac-[Re(CO) 3 (L 2 )(H 2 O)] plays a crucial role. The labile water ligand can readily be substituted by a monodentate ligand L 2 (typically heterocyclic aromatic amines, isocyanides, phosphines), generating the final fac-[Re(CO) 3 L 2 L 1 ] product in high yield. The '2 + 1' complexes are characterized by kinetic stability and structural variability that facilitates the tuning of physicochemical properties and tethering of pharmacophores of interest towards the generation of targeted multifunctional compounds.
As part of our ongoing research in the field of Re/Tc coordination chemistry, we report herein the structure of the '2 + 1' tricarbonyl rhenium(I) complex fac-[Re(CO) 3 -(NNbz)(H 2 O)]PF 6 ÁCH 3 OH where the bidentate NNbz ligand is (E)-4-(benzo[d]thiazol-2-yl)-N-(pyridin-2-ylmethylidene)-aniline. The NNbz ligand carries the 2-(4 0 -aminophenyl)-benzothiazole scaffold, which also exhibits interesting biological properties against a variety of targets and presents great potential for diagnostic/therapeutic applications (Keri et al., 2015; Kiritsis et al., 2017; Bradshaw & Westwell, 2004) .
Structural commentary
The asymmetric unit of the title compound comprises one facaquatricarbonyl-(E)-4-(benzo[d]thiazol-2-yl)-N-(pyridin-2-ylmethylidene)aniline-rhenium(I) complex molecule, one PF 6 À counter-anion and one methanol solvent molecule (Fig. 1) . Within the complex, the Re I atom presents a distorted octahedral C 3 N 2 O coordination set with the three tricarbonyl ligands in facial and the bidentate diimine (NNbz) and the monodentate water ligands in a cis arrangement (Fig. 1) . The two coordinating nitrogen atoms N1 and N2 of the bidentate NNbz ligand together with two carbonyl carbon atoms define the equatorial plane with almost perfect planarity (deviation from the least-squares plane = 0.006 Å ). The Re-N1 and Re-N2 distances are 2.177 (2) and 2.194 (2) Å , respectively. The oxygen atom of the water molecule [Re-O1W = 2.189 (2) Å ] and the carbon atom from the third carbonyl ligand define the axial direction of the octahedron. Both the Re-N and the Re-O distances fall in the range of observed values in complexes with a diimine, aqua or tricarbonyl core (Mella et al., 2016; Connick et al., 1999; Schutte et al. 2011; Salignac et al., 2003; Knopf et al., 2017; Rillema et al., 2007; Barbazá n et al., 2009; Carrington et al., 2016; Tzeng et al., 2011; Grewe et al., 2003) . The NNbz ligand deviates from planarity as the dihedral angle between the central phenyl ring and the benzothiazole group is 20. 48 (8) , while the dihedral angle between the phenyl ring and the pyridine ring is 39.13 (8) .
Supramolecular features
The counter-anion and the methanol solvent molecules form O1W-H102Á Á ÁF1 and O1W-H101Á Á ÁO1M hydrogen bonds with the aqua ligand ( Fig. 1 Dimers of complexes formed through -overlap between their coordinating NNbz ligands and intermolecular interactions between dimers with methanol solvent molecules and PF 6 À counter-anions. Colour code as in Fig. 1 with the additional O1M-H201Á Á ÁN3 interactions indicated by orange dashed lines. [Symmetry codes: Molecular structure and labeling scheme for the title Re I complex, the methanol solvent molecule and the PF 6 À counter-anion. Displacement ellipsoids are drawn at the 50% probability level. Cyan and dark-green dashed lines indicate the O1W-H101Á Á ÁO1M and O1W-H102Á Á ÁF1 hydrogen bonds, respectively. Table 1 Hydrogen-bond geometry (Å , ). Fig. 2 ]. The dimers are stacked along the a-axis direction. Methanol solvent molecules are interleaved between adjacent dimers within the stacked molecules and are linked through intermolecular O1W-H101Á Á ÁO1M and O1M-H201Á Á ÁN3 interactions (Fig. 3) . These stacks are extended into layers parallel to (011) through C5-H5Á Á ÁO2 hydrogen bonds and further O1W-H102Á Á ÁF1, C9-H9Á Á ÁF3
ii (Table 1) hydrogen bonds between the counteranions and the coordinating ligands result in the formation of a three-dimensional network structure (Fig. 4) .
Hirshfeld surface study
The view of the Hirshfeld surface mapped with d norm (Fig. 5a ) reveals almost all of the hydrogen-bonding interactions discussed above as intense red areas. The same view of the surface mapped with the curvedness property reveals the contact areas of the tricarbonyl part of the complex with the benzothiazole end of the coordinating ligand, as indicated by patches of the same shape (circled areas in Fig. 5b ). Finally, the plot of the surface mapped with the shape-index property ( Three-dimensional arrangement of layers. C9-H9Á Á ÁF3
ii hydrogen bonds are indicated by black dashed lines. For the atoms and the rest of the bonds, the colour code is as in previous figures. The cyan arrows indicate the position of the layers within the structure and the orange ones the areas where the complexes interact through -interactions. points in the fingerprint plot for the complex shown in Fig. 5d is indicative that there are contributions from different molecules. The relative contributions for the HÁ Á ÁH, OÁ Á ÁH, HÁ Á ÁF, CÁ Á ÁH and CÁ Á ÁC interactions are 23.2, 20.2, 16.2, 9.7 and 8.2%, respectively, which, in total, amount to 96.4%. The rest of the intermolecular interactions include OÁ Á ÁS (3.1%), HÁ Á ÁN (2.3%), CÁ Á ÁS (2.4%) and CÁ Á ÁN (1.5%), as well as other interactions with <1% contribution.
Database survey
A search of the Cambridge Structural Database (Version 5.39, update of August 2918; Groom et al., 2016) revealed twelve fac-aquatricarbonyl Re I complexes with different N,N 0 -bidentate ligands. A thirteenth structure, FIWQUX-2 (Schutte et al., 2011) , consists of two symmetry-independent complexes. The Re-N bond lengths observed in the present study (Table 2) are longer than those in most of the previously studied complexes, and close to the longer ones observed in the SEHGUK structure (Knopf et al., 2017) with the 4,7-diphenyl-1,10-phenanthroline bidentate ligand. As can be seen in Table 2 , the Re-N bond lengths fall in the range 2.142-2.210 Å . The corresponding range for the Re-O1W bond is 2.143-2.214 Å , with the value observed in the present study falling in the middle of this range. The values of the Re-C bond lengths are also given. In all cases, the Re-C bonds trans to water molecule are shorter than the Re-C bonds trans to N atoms, in accordance with the intensity of the trans effect of the coordinating ligands.
Synthesis and crystallization
A mixture of Re(CO) 5 Br (81 mg, 0.2 mmol) and the NNbz ligand (69 mg, 0.22 mmol) was suspended in 7 ml toluene and refluxed under an N 2 atmosphere for 4 h. The red suspension was then allowed to cool to room temperature. The red solid that formed was dissolved in acetonitrile (25 ml) and a batch of AgPF 6 (55 mg, 0.22 mmol) was added. The reaction mixture was refluxed for 18 h under an N 2 atmosphere. The round flask was covered with aluminium foil to avoid exposure to any ambient light. The reaction mixture was allowed to cool for 1 h to 273 K, and then the precipitate (AgBr) was filtered off through celite. The yellow-orange filtrate was evaporated to dryness under reduced pressure, and the residue was recrys- 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . All H atoms were freely refined.
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